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Abstract- Work in progress toward the creation of a 
"cultured neuron probe" is desc:ribedl. This is a silicon 
structure similar to that for a multielectrode probe, 
but with embedded neurons whida are intended to 
grow out and integrate with the neurons of a host 
nervous system into which the probe has been 
inserted. Each probe neuron is in close proximity to an 
electrode which is designed for extra,cellular stimation 
and recording from the probe neuron. In this way the 
probe neurons may provide a highly specific long-
term communication link betweelll external elect-
ronics and the host. Initial experiments to establish 
the feasibility of the concept willl be done in rat 
hippocampus. 
I. INfRODUCTION 
In order to create neural prostheses to help people 
better cope with such disabilities as paralysis, deafness, 
or blindness, there is a need for long--term connections 
to their nervous system. To date suclll communication 
has been established by using metal electrodes, which 
make non-specific contact to many cells in the neigh-
borhood of the electrode tip. It would be desirable for 
communication with the central nervous system if there 
was specificity to a particular cell type. This could 
provide,.for example, for recording control signals from 
the cortical pyramidal cells which drive spinal cord 
neurons. For visual stimulation, connections of the 
geniculo-cortical pathway could be mimicked. In 
addition, for chronic stimulation, it would be desirable 
to have neuron specificity to avoid change in 
effectiveness over time, which is observed with less 
selective electrical stimulation. 
In recent years, researchers in neural transplantation 
have achieved long term survival of implanted neurons, 
and have observed cell-specific integration into the host 
nervous system [1]. Also, in recent years, silicon device 
microfabrication technology has evolved for the 
production of complex multielectrode probe structures 
for chronic implantation into the central nervous 
system [2]. This project involves a combination of these 
two developments. Silicon probe structures are being 
made which can hold captive neurons, in close 
proximity to an elec:trode. When the probe is implanted 
with neurons in it, it is hoped that axons and dendrites 
from these neurons will grow out and integrate with 
the host nervous system. The probe electrodes can then 
be used for two-way connection to the host by using the 
probe neurons as highly selective intermediaries. 
-11. PROJECT DESIGN 
We have chosen the rat hippocampus as a trial target 
for the cultured neuron probe. Fig. 1 below shows a 
schematic view of the probe, along with a sketch 
indicating the placement of the probe in the pyramidal 
cell layer of the hippocampus of an adult rat. 
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Fig. 1. Probe schematic and placement. 
Neurons are di~sec:ted from day 18 rat embryos, and 
placed in the 16 probe wells shown schematically in the 
sketch. It is known from transplant studies that 
embryonic neurons are best suited for survival and 
outgrowth, and that they tend to make connections to 
what would be their normal targets. It is hoped 
therefore that probe neurons will integrate with the 
host hippocampal cells. 
A neuron well structure is illustrated in Fig. 2 below. 
By using an anisotropic EDP (ethylene-diamine-
pyrocatechol) etch, truncated-pyramid wells can be 
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